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For ICET tests, one process of interest is the corrosion effect of metal and concrete 
coupons. One means of understanding the corrosion process is through direct 
examination of the corrosion products after the test is completed. For this purpose, 
corrosion products were collected when Test #3 was shut down (May 5, 2005). These 
corrosion products included (1) fine powders on a vertical piece of the submerged CPVC 
rack, (2) corrosion products on a submerged galvanized steel coupon, (3) corrosion 
products on a submerged copper coupon, (4) corrosion products on a submerged 
aluminum coupon, and (5) corrosion products on a submerged concrete coupon.  
 
Corrosion products were collected by directly adhering the sample onto double-sided 
carbon tape suitable for SEM/EDS examination. After the samples were dried in air, an 
Au/Pd coating was applied to enhance the surface conductivity of the samples and to 
prevent possible charging problems during the SEM examination process. Based on EDS 
results, a semi-quantitative elemental analysis was performed after calibration of the x-
ray signal using an internal standard of the microscopy. This appendix presents the 
SEM/EDS data that were generated on May 17, 2005. Available logbook entries for this 
laboratory session are included in this appendix as transcribed notes. 
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Transcribed Laboratory Log 
 
Laboratory session from May 9, 2005. 
Test #3, Day-30 Powder Deposits 
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Powder on Rack 
 
Image: T3~RackPowder013 200 ×  Figure D-1 
EDS: T3RackPowder09  Powder on image 013 Figure D-2 
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Powder on Galvanized Steel 
 
Image: T3~Gal~Steel~Powder014 500 ×  Figure D-3 
EDS: CorPdct~GalStel10  White powder on image 

014 
Figure D-4 

 CorPrdct~GalSteel11  Dark powder on image 014 Figure D-5 
 
Powder on Copper 
 
Image: T3~Copper~Powder015 500 ×  Figure D-6 
EDS: CorPrdct_cu12  Powder on image 015 Figure D-7 
 
 
 

Transcribed Laboratory Log 
 
Laboratory session from May 17, 2005. 
Test #3, Day-30 Metal Coupons 
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Corrosion Product on Submerged Aluminum 
 
Image: T3D30CorrPrdctSubmAl039 100 ×  Figure D-8 
 T3D30CorrPrdctSubmAl040 100 × Backscattering Figure D-9 
EDS: T3D30CorrPrdtAl22  Particles on image 040 Figure D-10 
Image: T3D30CorrPrdctSubmAl041 1000 ×  Figure D-11 
 
 
 

Transcribed Laboratory Log 
 
Laboratory session from May 10, 2005. 
Test #3, Day-30 ESEM. 
 
 
 
 

 

 Al & B 
 X I
 
 Al(X)  B(X)  Blank(X) 
 Al(I)  Cal-Sil(X)  (I) 
 
 
 
 

Top of Concrete  
 
 
Deposits on the Top of Concrete 
 
Image: T3Cont28 1000 ×  Figure D-12 
 t3cont29 100 ×  Figure D-13 
EDS: t3cont30  Particles on image 29 Figure D-14 
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Figure D-1. SEM image magnified 200 times for a Test #3, Day-30 powder on the submerged 
rack. (T3~RackPowder013)  

 
 
 
 
 
 
 
 
 
 

 
 

Figure D-2. EDS counting spectrum for the powder on the submerged rack shown in Figure 
D-1. (T3RackPowder09) 
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The results from the chemical composition analysis for T3RackPowder09 are given in 
Table D-1. 
 
 

Table D-1. Chemical Compositions for T3RackPowder09, Figure D-2
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Figure D-3. SEM image magnified 500 times for a Test #3, Day-30 powder on a submerged 
galvanized steel coupon. (T3~Gal~Steel~Powder014)  

 
 
 
 
 
 
 
 
 
 
 

 
 

Figure D-4. EDS counting spectrum for the white powder on galvanized steel shown in Figure 
D-3. (CorPdct~GalStel10) 
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Figure D-5. EDS counting spectrum for the dark powder on galvanized steel shown in Figure 
D-3. (CorPrdct~GalSteel11) 

 

 
D-9 

 



 

The results from the chemical composition analysis for CorPrdct~GalSteel11 are given in 
Table D-2. 
 
 

Table D-2. Chemical Compositions for CorPrdct~GalSteel11, Figure D-5
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Figure D-6. SEM image magnified 500 times for a Test #3, Day-30 powder on a submerged 
copper coupon. (T3~Copper~Powder015)  

 
 
 
 
 
 
 

 
 

Figure D-7. EDS counting spectrum for the powder on copper shown in Figure D-6. 
(CorPrdct~cu12) 
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The results from the chemical composition analysis for CorPrdct~cu12 are given in Table 
D-3. 
 
 

Table D-3. Chemical Compositions for CorPrdct~cu12, Figure D-7
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Figure D-8. SEM image magnified 100 times for Test #3, Day-30 corrosion products on a 
submerged aluminum coupon. (T3D30CorrPrdctSubmAl039)  

 

 
 

Figure D-9. Backscattered SEM image magnified 100 times for Test #3, Day-30 corrosion 
products on a submerged aluminum coupon. (T3D30CorrPrdct SubmAl040)  
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Figure D-10. EDS counting spectrum for the corrosion products (particles) shown in Figure D-9. 
(T3D30CorrPrdtAl22) 
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The results from the chemical composition analysis for T3D30CorrPrdtAl22 are given in 
Table D-4. 
 
 

Table D-4. Chemical Compositions for T3D30CorrPrdtAl22, Figure D-10
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Figure D-11. SEM image magnified 1000 times for Test #3, Day-30 corrosion products on a 
submerged aluminum coupon. (T3D30CorrPrdctSubmAl041)  

 
 

 
 

Figure D-12. ESEM image magnified 1000 times for Test #3, Day-30 corrosion products on a 
submerged concrete coupon. (T3cont28)  
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Figure D-13. ESEM image magnified 100 times for Test #3, Day-30 corrosion products on a 
submerged concrete coupon. (t3cont29)  

 
 
 
 
 
 

 
 

Figure D-14. EDS counting spectrum for the corrosion products (particles) shown in Figure D-13. 
(t3cont30) 
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